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(54) Title: PRESSURISED CLOSURE 



(57) Abstract 

A closure comprises a pair of closure 
members (14, 15) which when brought together 
are contained within a body (10) with a sealed 
space (18) therebetween, means (16) being pro- 
vided for restraining the members (14, 15) in 
said body (10), and means (21, 22) associated 
with the body (10) to introduce a pressurised 
fluid into the sealed space (18) between the 
members (14, 15) to cause them to press hol- 
dingly against the body (10) and" trie restrain- 
ing means (16) thereby to lock the members 
(14, 15) within the body (10). 
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...... u 4u PRESSURISED CLOSURE , . 

- This ■ invention relates to a pressurised ; closure V 1 
One application ;of such, a closure is to be found in 
5 H . P . reciprocating -pumps • Such pumps ., known, as ( slush pumps 
are used in the- oil-production industry for drilling mud 
puinps. More particularly, the invention ^elates; to coyer 
seals for such pumps w As well as other equipment requiring 
secure releasable; covers f these pumps include valves and 
10 other components such as filters thrpugh^vrtiich rood, ang water 
pass in a pressurised state. Consequently, the internal 
parts, i.e.- valves,, components, and f liter ^screens require 
to be removed and- replaced from time to time and an opening 
is "provided for -that purpose. Normally su£h ppenings are 
15 closed by a -fplug which; seats on . an .gn^ffl r^ eal e ^Min c! 
recess in the: pump body. The plug is held i^. pjace^ bJ^V 
oluq retainer- which is located into the recess and tightly 
screwed into it via a threaded ring or bolted into the pump 
body around the opening of the recess. 
20 A disadvantage of such an arrang^em^t^is „^ba1u no matter 

how tightly in the -retainer is screwed, the.pljigf is capable 
of a small amount of axial movement, especially ( on the 
suction sides of the -reciprocating pump , and as a result, as 
the pump operates, the plug is constantly moved off th£ seal 
25 and back on to ;it, causing the seal to becom^dfef ormed and 
worn in several places as it rubs against the pump body and 
by the plug. In addition, the constantly moving plug can 
cause fatigue in the retention components . 

An attempt has been made to prevent movement of the 
30 plug by the provision of radially expanding wedges between 
the retainer and the plug, but even then, th<a fluctuating 
pressure on the inner side of the closure causes axial 
movement of the seal which consequently is subject to wear 
by constantly rubbing against the pump body. 
35 An object of this invention is to obviate or mitigate 

the aforementioned ; disadvantage. 

The .closure has other applications, such as to access 
openings in machinery generally where it is desirable to 
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have a closure which can be quickly fitted or removed, and 
to couplings such as hose couplings. 

According to the present invention, there is provided a 
closure comprising a pair of closure members which when 
5 brought together are contained within a body with a sealed 
space between them, means provided for restraining the 
members in said body, and means associated with the body to 
introduce a pressurised fluid into the sealed space between 
the members to cause them to press holdingly against the 
10 body and the restraining means to lock the members within 
the body. 

The pressurising fluid is introduced into the sealed 
space between the closure members by any means that will 
allow the introduction and maintenance of pressure in the 
15 sealed spade, in some applications of the device, permanent 
pressure hookups and or manifolding might be desired and or 
incorporated. Such a situation might be in equipment where 
simultaneous opening/ closing of many closures would be 
required. 

20 The pressure inlet requirements for the closure are 

such that standard/conventional pressure handling apparatus 
can be used, i.e. pipe/tube, fittings, valves, pumps, 
couplings, etc. However, it is preferred that the means of 
introducing the pressure be quick since one aspect of the 
25 closure's design is its ability to allow rapid entry into 
equipment for service. 

Therefore, a quick release fitting such as that 
detailed in Patent No GB 2 190 170- B is preferred. This 
fitting, comprises, in combination a fitting body having an 

30 axial through passage the inner end of which is closed by a 
valve releasably seated against the fitting body and 
releasable to open the passage as a fluid channel, one or 
more radial fluid outlet passage means associated with the 
central passage for the injection of fluid into the internal 

35 openings of the radial passages in the fitting body, check 
means associated with the external outlets of the radial 
passages of the fitting body to permit movement of fluid in 
one direction only thereby to eliminate axial load on the 
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fitting,, and an inlet for, .nozzle for injecting pressurised 
fluid into the fitting body, said nozzle being adapted for 
location in the central passage of the fitting body and 
having a longitudinal fluid inlet passage which bends 
5 through an angle^ to exit from the side of ^the npzzie and 
align with the radial fluid inlet passage means" of the 
fitting body the nozzle als 9 having a separate p. six. 
eoualising bleed hole which extends through the nozzle from 
the end of the nozzle which locates in . the f itting body to 
10 further prevent axial load on the fitting when it id 
pressurised. c . , 

The body may be an access opening in a machine tody and 
the restraining means may be a means which co- operates with 
the access opening to prevent removal of the closure members 
15 when located in the opening • The machine may be a pump or 
other pressurised vessel in which the area inward of the 
closure is subjected to a pressure or fluctuating pressures, 
and; wherein the pressure between the closure menders is 
greater than the maximum pressure inward of the closure. 
20 - The. body may be a collar of a coupling , in whXclx one 

closure member is attached to the collar and is engageable 
by the other, closure member which, when coupled is holdihgly 
engaged by restraining means on or associated with the 
collar. 

25 The body may be the frame of a door, window hatcR or 

inspection port. ' 

The body may have multiple openings where multiple 
closures are linked together allowing open and closiiig 
actions to be perfprmed in unison. 
30 The body may be such that the closure is an integral 

part of the body or .it may be such that the closure is 
attached to the body and sealed in such a way that the 
closure becomes an integral part of the -body. 

Embodiments of the present invention will now be 
35 described, by way of .example, with reference to the 
accompanying drawings, in which: - 

Fig. 1 is. a. sectional . elevation of a portion of a 
machine body housing a closure according to the invention; 
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Figs. 2,2a, 2aa, 3 and 4 are sectional elevations of 
modified machine body closures; 

Fig. 5 is an elevation of hose coupling having a 
closure according to the invention; 
5 Fig. 6 is a sectional, half -elevation showing the hose 

parts coupled; 

Fig. 7 is a sectional elevation of an inspection port 

having a closure according to the invention; 

Fig. 8 is a sectional elevation of a variation of the 
10 closure that forms a one piece assembly; 

Fig. 9 is a sectional elevation of a pressure 
regulating/relief mechanism; 

Fig. 10 is a detail of Fig. 9 to a larger scale; 
Fig. HA is a sectional elevation of a portion of a 
15 machine body housing a modified closure; 

Fig HB is a detail of Fig 11A to a larger scale, and 
Fig 12 is a detail showing an arrangement of multiple 
closures according to one aspect of the invention that are 
linked to a common pressure source via a pressure manifold. 
20 Referring to the drawings, in which like parts are 

identified by like numerals and firstly to Fig. 1, a machine 
body 10, for example, a pump body has an opening 11 therein 
which has an annular seal 12 on a seating 13 and a closure 
comprising a pair of plugs 14, 15, and a plug retainer 16. 
25 in known closures, only one plug 14 and the plug 

retainer 16 are provided and the retainer has to be screwed 
tightly into the opening to hold ths plug 14 firmly against 
a seating 17 on the body adjacent to the seal 12. 

in this embodiment, the plug retainer 1(5 need only be 
30 screwed in sufficiently to engage the upper plug 15 because 
a pressure medium is introduced into the space 18 between 
the plugs 14 and 15 to force them apart and into tight 
holding engagement against the seating 17 and retainer 16 
respectively. The outer plug 15 has a peripheral seal 19. 
35 The pressure medium may be any fluid such as a gas, but is 
preferably a viscous liquid such as grease. It is 
introduced into the space 18 which is bounded by seals 12, 
19 through a quick release valve fitting comprising a 
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f itting- (val^e) incprporat 2.p r in the 

outer' plug viS;^ and ^.riGzzle. : 21 ppr locaticm ^in. tl^body^ 22^ 
The nozzle :.2l>.and .valve body ^ 22 .are shown more., .clearly in" 
Piq. 2. - The ; valve body 22 has- a . central^ through passage 23, 
5 the inner end of which, is. fitted with a plug, e.g. a 
threaded .socket, head . 2 4 which has. a., small bore f central 
passaqe 25 therethrough and which terminates adjacent to a 
check valve - such as^a-ball .26 .sp^ng^urged at J 7 against a 
s eat 2 8- to: ■ close- off - the pas sage ,23 . The valve body 22 al so 
10 has a* '- series. «* -radial ^p*»g% WRfg& j^inicajLng ^ 
with the central passage 23 whereby pressurising fluid 
entering thet valve 22 , exists ; :into space. 18, via the radial 
passages 29,and reces^O .,, .A.^^os , . conv^tly an 
o--ring:3.0^ 

15 to? cover -the outlets, of the .radial gassages^^^^e^ p-ri^g 
30 gives -as the. pressurised, fluid exits Jrom the, vaJLve^^^^ . 

Valve -.body 22 may be .inserted into plug 15 from above 
or below -the plug . When the valve iperted f rqm aboveT 
pressure in. space .18 tends to force the valve body out of ' 
20 the plug^and itherrval-veibody^-must be retained in the plug 

e.g. byv'screy threading^ ? . „ ( , ffrX „^;. t ... , , ^ r /• 

in order-to relieve the pressure in space 18 , a Hex 



Wrench or similar ; tool e.g. and Allen Key is located in*' the 
central passaqe 23 of the valve 22 to screw the socket head 
25 plug-24 further into the valve, and thereby unseat the check 
valve 26 and open an exit for the pressurising" fluid' through 
the socket head passage 25 and central p^sage 23 . If the 
pressurising fluid is viscous, such as grease, it will simply 
ooze out rather than spurt put. ^ 
30 The pressurising f luid is inserted into the valve by a 

nozzle 21. which ;> has a fluicl pas^^ 31 ? run 
and a bend to exit radially, and being designed so that the 
radial outlet 32 feeds into the radial passages 29 in the 
valve 22. The nozzle also has a pressure equalising bleed 
35 hole 33 which has an axial run from the inner 4nd 34 of the 
nozzle and a 9 0 deg bend to exit through the side of the 
nozzle at 35... to .atmosphere. , Thus, if as the nozzle is" 
passing pressuring fluid via passage 31/32 into space 18 via 
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valve 22, the check valve 26 is not seated in the seat 28 
and leakage of the fluid within the space 18 escapes by 
passing around the check valve 26, fluid can escape through 
a separate passage 33 in the nozzle thus alerting the 
5 operator that a leaking situation exists. 

The nozzle is for example, attached to a H.P. source 

such as grease gun. 

The plugs 14 , 15 may have an aperture therein for 
insertion of a rod for removing the plug, or a handle 39 
10 which is normally located in a recess in the surface of the 
plug. 

Referring now to Fig. 2 which shows a modified closure; 
the lower plug 14 incorporates the seal 12 • around its 
periphery which is not subject to the increased extrusion 
15 that is possible at seat 12 whenever the intimate seating on 
shoulder 17 is restricted due to contamination solids in the 
interface at shoulder 17. The plug 14 also includes a 
handle 39 but the handle has a slideable stem 40 contained 
in an aperture 41 which increases in diameter towards the 
20 outer side of the plug 14. A seal 42 around stem 40 

normally seals the aperture but - when the stem is moved 
outwards the seal moves out of the area of the aperture 41 
and is -broken- which equalizes the pressure on both sides 
of the plug thereby permitting an easy removal of the plug. 
25 This pressure release will also allow the release of any 
internal pressure in fluid passage 11 by pushing outward 
when plug 15 is removed. The hand grip part 43 of the 
handle 39 normally lies on the outer surface of the plug 14 
and a recess is provided in the inner side of the outer plug 
30 15 to accommodate the handle part 43 and stem 40. 

In this embodiment an insert 50 is located in the 
opening 11 of the pump body 10 by screw threaded engagement 
at 51, although the insert may be otherwise located in or on 
the body by welding, adhesive bonding, pinning, bolting or 
35 other suitable means. The insert 50 seats on seat 17 over 
seal 12 and has internal dimensions to receive the .plugs 14, 
15 and an appropriate plug- retaining arrangement which, in 
this embodiment comprises bayonet-type recessed 16'. 
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\ tir- additional-:var.iatipn_rpf Lthe . insert ; 50, is shown in r 
Pio-2'av-- In- this embodiment .a; closure body/housing 5,0' is 
retained over the opening ai of ..the ; puntp r body r ..lQ using a 
mounting adapter; 90v . ;The;mqunting adapter 90 can be 
5 attached- ;to' the pump body by, any means. : such.,as threaded 
-fasteners'* as-; shown. t ;> f as. - : . . 

Also- illustrated is an arrangement where Jthe mounting 
adapter- is (constructed, using multiple element|,. f In such a 
manner of ~ design,, each; element i^.c^osen^t^o^^j^a^.^^' ^ 

properties such as weight reduction. The . .top element ^ 91 and 
the •shoulder, -element 92 can,, be. cgnstrucjeg . Jf .a ^|er|ai. 
that .allows^ high hearing capabilities such as a metal, while 
the - spacer elements. 93 v _and, 93 ' .can. bj. made .from fighter, -"" '" ' 
15 rigid materials such as fibre reinforced plastics which 
would lighteii-the:^ss,ejab-Ly., cpnside^abl^ ^'._ r; ./^_ ^ ; 

;^ In- such van embodiment dimengi^ial accuracy would 
however be critical since- the ass^led integrity Vf the 
mountinq adapter could, rely on compression between each of 
20 the elements- in the assembly. In.sqme^ instances, i.e. 

closure assemblies, attached using, conventional^ ring joint 
gaskets;,-, .this, would, be^ dif f ij^^t^d^^tb^^e gap variations 
which; can^pccur with the use of these conventional ring 
joint seal : arrang^ients v ^ 
25 in this case, the body /housing 50' could be ' conf igured 

as shown in the body/housing SO' 1 .- The bottom of the 
body /housing 50 1 ' is configured to incorporated a sealing 
element 94. This embodiment ensures that the distance 
between the shoulder element 92 and '"the ^pump "body 10 can be 
30 'easily . control 1 ed s ince the body /housing 5 6 • ' remains "in 
intimate contact with the pump bddy'lO. 

In Fig 2aa this same seal cohf iguifation is shown as a 
separate element, seal body 9fe, whereby the advantage of 
maintaining a controlled gap between the body/housing '50 ' ' 
35 and, the pump body 10 is also possible*: ' Such an" arrangement 
would allow ah assembly incorporating a solid mounting 
adapter .90 to be replaced with a lighter multiple element 
mounting adapter, elements 91, 92, '93, and 93'. at a later 



SUBSTITUTE SHEET 



: <WO 



9218794A1_I_> 



10 



PCT/GB92/00704 

WO 92/18794 8 

date. This type of seal arrangement can also be used in any 
application where it is desirable to replace a ring joint 
gasket with a seal arrangement that would eliminate the 
problem of gap variations . A single side variation of the 
5 seal body 95- can be used whenever this seal arrangement 

requires an attachment to an assembly where only one side of 
the seal arrangement is the ring joint type. The other side 
can be configured to adapt to the sealing configuration of 
the mating component. Hence, the single side variation of 
the seal body 95' can itself be used as a seal adapter, ring 



20 



joint to other types. 

The inner plug 14 seats on a seating 17- and the outer 
plug 15 has ears 44 in the form of a bayonet-type periphery 
for location in complimentary recesses 16'. Thus the plug 
15 retainer 16 is not required. 

The outer plug 15 has the quick release pressure fluid 
fitting 22 and in use, pressurised fluid is contained in the 
space 18 between the plugs bounded by the peripheral seals 
12 ' on the inner plug 14 and 19 on the outer plug 15 . Thus , 
inner plug 14 is pressed firmly against its seat 17 « and 
outer plug 15 is pressed firrniy against the bayonet fitting 
16' . After use, when the pressure has been released by 
actuation of socket head 24, the outer plug 15 rotated and 
removed, and the handle 39 is raised to break the suction on 
the inner side of the inner plug 14 so that it too can be 
removed from the opening 11 in the pump body. A similar 
such pressure release can also be added to plug 15 if 
desired to facilitate its easy removal as well. The 
pressure equalizing, handle -operated slideable stem 40, 
illustrated in Pig. 2 as part of the inner plug 14 may be 
duplicated on the outer plug 15, particularly where the 
pressuring medium is a viscous fluid. It is not required, 
however, since plug 15 can be slowly drawn out or pumped out 
of the recess if necessary. 

in a further modification. Fig. 3, the plugs 14 and 15 
are held in the opening 11 of the body by a slideable stop 
plate 51 which locates across the opening 11 but can be 
retracted to allow insertion of the plugs 14 and 15. When 
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pressure of luid, is 4#Beag*& plugs 
bounded by seals 12, 19 .the lower' p?.ug ' 14 ^s pressed f ixmly 
against a seating 17, ; pn, the body , and, the outer plug^ l5 is - 
pressed against the slide plate. |J.._ ''. ' . ' . v 

5 , ,/The^plate ,51 ^has ^^gejtx^. ^^^^^''^S^. 
plate 51,-is located, over, tj^^ the 
passage. -23- of . the, valve . ^t|Jng ? J2^to permit entry o^the 
nozzle 21 into,. the,. valve f if t.ing.^ ... ... ; , . . . " J 

, Fig .; _4 illustrates a closur^ ' in which th^outef ^plugT ~ 

io is- ha^a^i^-^^o^^^s , 

neck' "56 which extends into a^? 57 in ; the outer face of 
the inner plug 14'. A seal 19- extends around the neck 56. 
Thus V the .space 18 to. receive, th fr pressurised^ fluid -between 
the plugs^ b, ,15.' is i»,,thj £ |£^ j^.an^atoular space 
15 bouhded-byi three f seals, 12^ 3r?jJ?^? ' ; UJ , f ... .... 

.The: purpose, of , the,.o P ening^5 : ^ plug 15 ' is to give 
access to the inner, plug 14 through which one or more 
probes 58 or the like , can be. passed .in the interior of "the 

pump body ,. 10'; : v . n..- : , ,. vve .. : . ..«„*...- .., r . c 

20 The -closures hereinbef ore 5 igeB55|^^ ( m_. : £or^e la^' 

openings provided in the body., of a^^hine^or" veisel . " Where 
the machine or vessel is pressurised and s^jebtjtb-a: ^/ 
fluctuating pressure, ..the pressure of the f luid inserted 
into the space 18 between the. .plugs and bounded; by two or 
25 three- seals 12 or 12' and. 19/19 , !^'%77 , f^'^ fe ^'* h-S -? h ^ 
pressure inward of the inner plug 14 so that the inner seal 
12 is not subjected to any movement ;due to the fluctuation 
of the internal pressure, vmeie/ the ^machine or vessel is 
not subjected to fluctuating pressure, the closure simply 
30 provides a quick means of locking and releasing the closure. 
The closure, however, has other applications outwith the 
body of machines or vessels,, and the' concept of the 
pressurised closure can be used for other types of opening 
on other devices or apparatus, e.g. to secure a door, 
35 inspection port or } the like, or as a coupling. One example 
of the closure as a coupling (for a hose or pipe) is 
illustrated in Figs, 5 and 6.' wherein two lengths of hose or 
pipe, 60 are provided, to the "end of each of which is 
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secured tubular coupling parts 14", 15" e.g. by screw 
threading 61 or other suitable means. 

Coupling part 14" is fixedly attached to the hose or 
pipe 60 and has a body in the form of a collar 62 which is 
5 rotatably mounted thereon and retained by a retaining ring 
63 The collar 62 extends longitudinally beyond the 
coupling part 14" to form part of a locking mechanism in 
that the collar 62 has recesses 16' on its inner face which 
acts as a bayonet fitting for ears 44 on the coupling part 
10 15". The coupling part 15" has a neck 56 which has a 

peripheral seal 19' and projects into a recess 57 of the 

coupling part 14 " . 

An annular space 18 is provided between the coupling 
parts 14", 15" to receive pressurised fluid from a quick 
15 release valve fitting, the valve body 22 being located in 
the collar 62 and bounded on each side by a seal 12' on 
coupling part 14" and seal 19 on the coupling part 15". 
Thus, the space 18 is bounded by three seals 12 ' , 19 and 
19'. On pressurisation of space 18 the coupling parts 14", 
20 15" are forced relatively apart against a shoulder 17' of 
the collar 62 and against the recessed 16' containing the 
ears 44 respectively. 

As the collar 62 is rotatable about the coupling part 
14" (before pressurisation of space 18) , the coupling parts 
25 14", 15" can be engaged or disengaged without the need to 
rotate either hose or pipe 60. 

in those instances where hose or pipe rotation is not a 
consideration, the collar 62 and coupling part 14" may be 
unitary, in which case, seal 12' and retaining ring 63 are 

30 not required. 

The coupling parts 14", 15" can be used for coupling 
items other than hoses or pipes; for example, if the parts 
60 shown in Fig. 6 were the walls of two vessels to which 
parts 14", 15" were either attached or integral it is clear 
35 that the two vessels could be coupled together and the 

coupling locked by the introduction of pressurised fluid. 

In Fig. 6, the valve body 22 is shown disposed 
transversely or radially of the collar 62, but where 
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necessary, or, -convenient .the valye.body 22 may be disposed 
longitudinally or axially of . the collar. 

Referring, to Eig. 7,, the closure is applied to an 
opening such as a door, hatch,, window or inspection port. A 
5 frame- ,70, has an inner peripheral seat 17 against which ah 
inner cl-psure,;:!^ is located,,.. th%. closure. 14 Jiayihg^a;^ 
peripheral seal-^ 12 1 . An outer closure.. 15 is located^beliind 
the inner closure 14 and held in position by a suitable 
restraining means which in this embodiment is a bayoiiet 'type 
10 fitting 16 S on the frame 70 and ears 44 on the closure 15. 

, -The closures 14., . 15 may be... relatively thick members as 
shown ^on^the upper portion of , Fig. 7, to provide only a 
narrqwrpressurisatipn space ,18 .or . ther^etween or they may 
-comprise v -or ^incorporate panels formed of relatively thiii 
15 panes or sheets. 71 of transparent glass or plastics which ' 
haver a: xelatiyely : large pressurisation r space 18 . _ 

With reference to Fig. 8, the closures 14, 15 , r and 16 
may be, linked together to providLe, a^ closure that assSnbles 
as a single unit. In such a cqnf igiiration, the means of 
20 coupling : of • plugs 14 and 15 is, accoitplished in such a manner 
that' the axial .mpvenient of plug 14_ relative to plug' is xs 
maintained. Such a .means can be p^yided as shoVm by 
f astener 64 . The linlced arr^Lngement. of 15, 16 Imay t>e 
accomplished by any means, such as some form of a mechanical 
25 fastener like, fastenef 66 , or a more permanent assembly such 
as that provided, by processes such as welding or adhesive 
bonding. In addition, 15, 16 can be configured in such a 
manner that the functions of both T elements are incorporated 
in a single element such as 15 1 11 . In addition, the machine 
3 0 body 10 may be configured in such a way that the securing 
means for the closure is embodied in a separate locking 
plate 67. 

The valve body 22 may be configured in such a manner 
that it lies outwith the outer plug 15 in ah assembly such 
35 as element 65 which can serve as a handle if desired; In 
such an embodiment, the outer surface of element 65 can be 
roughened- to facilitate gripping. 
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Pressurised fluid is introduced into the space 18 
between the closures 14, 15 bounded by seals 12' and 19 via 
a quick release fitting the valve body 22 of which is 
contained in a compartment 20 of the frame 70. The 
5 pressurising fluid may be transparent or opaque so that 
particularly where transparent panels 71 are provided, 
visibility can be permitted or denied while the closure is 
pressurised. 

An advantage of the closure or coupling as hereinbefore 
10 described is that the pressurised fluid between the closure 
members is at a higher pressure than the other pressures in 
the system and also at least two seals are provided to 
contain the pressurised fluid between the closure members. 
Thus, even if one seal fails and the closure loosens leakage 
will not occur because of the second seal which is still 
intact. This is particularly advantageous in hazardous or 
critical environments . 

In addition, the pressurised closure prevents movement 
of the inner seal 12 and a static-seal situation exists in a 
20 pressure vessel where fluctuating dynamic pressures occur. 

This is especially so where the internal pressure fluctuates 
between a negative or vacuum pressure and positive pressure 
which is higher than the external pressure; normally in such 
situations, the seal tends to move towards the direction of 
25 low pressure, i.e. it reciprocates towards the lower 
pressure. 

A further advantage is that only two tools are required 
to operate the quick release fitting, namely a gun to insert 
the pressurised fluid and a tool (e.g. Allen key) to remove 
30 plug 24 and release the pressure. 

In the described embodiments, as in other such 
apparatus, there maybe a need to regulate the inlet pressure 
of the fluid for safety reasons. This can be achieved 
through an internal relief mechanism which is ^in line' 
35 between the pressure source (e.g. grease gun) and nozzle 21. 

One such mechanism is illustrated in Fig. 9 which shows 
a casing 73 of which the nozzle 21 is an integral part and 
in which the internal relief mechanism is contained. The 
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casino 73 has an inlet .74 for„ connection to the pressure 
source (not .shown).. -The. pressurised fluid passes through^ 
inlet 74 /to the, fluid passage 31 of the nozzle 21^ The 
internal-pressure regulating/ relief n^c^uaan w includes' a 
5 piston -75 f which is subjected to. the pressurised fluid and is 
moveable as the pressure .increases . . Ttl ^ P^stoA 75 acts ' 
against ai body 76 which in turn, acts aigainst spring * 
pressure, e.g. mechanical springs 77, and said ^ spring^ 
pressure can be adjusted to a predetermined load by an 
10 adiusting. mechanism such as a. threaded cap 83. 

The piston 75 has a fluid passage 78 (see Fig- 10) 
which has ian^ axial run and a .bend to „ exit through the side 
of ' the piston at 79. , This exit 79 . is normally blocked by 
the body co£> the casing 73 but , as. the pressure increases"* aiid 
15 the piston moves away from the pressure, restrained by the 
springs ;77 the exit 79„ wiliL eyent^lly. nieet a recess 80 
which leads , to atmosphere via a. groove 81 and vent 82. 

In- this way. no additional fluid can pass through 
nozzle 21 once the predetermined .pressure in the pressurised 
20 space 18 has -been reached. The, appearance of vented f luid 
will, alert ,the operator to this.. . ^ . 

. Also , provided is k a % me^% by wiiich the internal 
pressure in the supply hose can be vented from the hose 
prior to removal of nozzle 21 from the passage 23 in the 
25 valve f itting body 22 , tl^e purpose being to prevent damage 
to seals 84 which are mounted on the' nozzle on each side of 
exit 32, Fig. 9. The venting mechanism comprises a ball 
check valve 85 which is unseated by a pin 86 activated by a 
handle 87 which pivots at 88. Thus, as the operator pulls 
30 the handle to, remove the nozzle 21 from the passage 23, the 
handle initially pivots to unseat the check valve 85 and 
pressure is vented by a passage 89 to atmosphere. 

It is obvious that the pressure regulating/relief 
mechanism 75 to 83 can be at any location in line between 
35 the nozzle 21 and the pressure source. It is also obvioQs 

that the. most suitable arrangement is as an integral part of 
the nozzle so that the pressure reguiating/relief mechanism 
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cannot be detached from the nozzle. Also, the casing 73 can 
thereby be attached to different pressure sources. 

The hose pressure relief mechanism 85 to 89 can 
likewise be at any suitable location in line with the 
5 pressure source and the nozzle, but clearly the preferred 
arrangement is as an integral part of the nozzle to allow 
the pressure in the hose to be released with the same action 
which withdraws the nozzle. 

Although it is shown that piston 75 is inserted into 
10 body 76, these could be integral without altering their 
function . 

in those cases where no adjustment is allowed or 
preferred! the cap' 83 can be an integral part of the casing 
body which for manufacturing reasons is made in two parts 

15 73, 73'. 

The intention of the pressure regulating/ relxef 

mechanism is to iimit the maximum pressure in the 
pressurised space 18 between the plugs 14, 15, consequently 
it is possible to incorporate into the outer plug 15 a 
20 pressure regulating/relief mechanism such as 75 to 83 as 
described with reference to Figs. 9 and 10. However, by 
doing so, additional openings and seals are required in plug 
15. 

In those instances where the closure is subject to 
25 external conditions that might cause the pressure in the 
space 18 to increase during service, i.e. temperature, or 
system pressure spikes acting on plug 14 , a 
regulating/relief mechanism such as 75 to 83 would be of 
benefit as an integral part of the outer plug 15. 
30 Where the closure opening has been damaged or worn out 

or where the diameter of opening is greater than that of the 
inner and outer plugs 14, 15, an adapter sleeve (not shown) 
or an adaptor piece such as insert 50 (Fig. 2) can be 
inserted into the closure opening. 
35 In each of the above instances, the application of the 

invention has been illustrated in single situations. 
Referring now to Fig 12, the invention is shown in use where 
more that one closure is linked to a common or manifold 
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pressure^ source which-al^pws .^siJim^tanepu^. .lpjd^iiig..^and 
unlocking of multiple closures on a single or multiple 
device. The pump body 10 (or pump bodies 10) can be fitted " 
with closures having a common pressure inlet 95, Each 
5 individual closure is linked to the others via a piping 96 
connection, or a manifold porting 97 arrangement. 

Pressure inlet (s) 9 8 may also be included in any one or 
all of the closures (as previously illustrated in other 
Figs*) if desired in lieu of a common pressure inlet 95. 
10 Therefore, pressure applied to any of the closure inlets 
will be conveyed to all closures so piped or manifolded . 
This arrangement is especially beneficial in those cases 
where multiple assess ports were desired without the 
additional time burden required if each had to be opened or 
15 closed at the same time. In addition, in those cases where 
it was desired to record the pressure status of the closures 
in an assembly/ a single manifolded or piped pressure system 
would require sampling at only one point. 

It is to be appreciated that the present invention 
20 enables a user to check the pressure in space 18 during 
operation of the pump, thus eliminating down time of the 
pump . 

It has been f ound that the straight edges of the plugs 
14 , 15 are prone to sticking upon insertion in the 
25 cylindrical recess in the body 10. A further embodiment of 
the present invention is shown in Figs 11A and 11B. 
Referring to Fig 11A plug 14 is shown as having a partially 
spherical outer edge which offers a limited scope of 
alignment to eliminate the afore mentioned problem. Plug 15 

3 0 is shown to have a completely spherical contact surface with 
the body 10 which allows the plug to pass through the body 
without hindrance. 

As shown in Fig 11B, the corners C and D of the plug 
contact surface would exhibit similar sticking 

35 characteristics as the straight contact surfaces and 

theref ore the contour of the seal in the groove may be proud 
of the contact surface in order to counteract the sticking 
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effect of the corners C and D of the contact surfaces of the 
plugs 14, 15. 
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CLAIMS 

~ r- ■. — . . ■ ' , . .... - . . . 

••«■'-- — • ■* ». . .s - ^a*.< ..i**-^ »i ^ *:.■?.. A.'-Ai -t^C o.. -r w ... ; 

i A closure comprising, a pair of, closure members which 
when brought together are contained within a body with a 

5 sealed space therebetween tar^ _ 

restraining: the/ m^ers,in^aid bqdy,Jan<i meaiisf associated 
with the body to introduce a pressurised fliiid into the" 
sealed space between the members to cause them to press 
holdingly against the body and the restraining means thereby 

10 to lock the members within the body. 

2. A closure according to claim 1, wherein the body is a 
collar of a coupling, in which one closure member is 
attached to the collar and is engageable by the other 

15 closure member which, when coupled is holdingly engaged by 
restraining means on or associated with the collar. 

3. A closure according to claim 1, wherein the body is an 
access opening in a machine body. 

20 

4. A closure according to claim 1, wherein the body is a 
frame of a door, window hatch or inspection port. 

5. A closure according to any one of the preceding claims, 
25 wherein the machine is a pump in which the area inward of 

the closure is subjected to a pressure or fluctuating 
pressures, and wherein the pressure between the closure 
members is greater than the maximum pressure inward of the 
closure . 

30 

6 . A closure according to claim 3 , wherein the restraining 
means co-operates with the access opening to prevent removal 
of the closure members when located in the opening. 

35 7. A closure according to any one of the preceding claims 

wherein the body has multiple openings and multiple closures 
are linked together thus allowing open and closing actions 
to be performed in unison. 
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8. A closure according to any one of the preceding claims 
wherein the body is integrally connected to the closure. 

9. A closure substantially as hereinbefore described with 
reference to and as shown in the accompanying figures. 
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Fig. 2AA 
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Fig. 4 
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Fig. 11 B 
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